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Yukio Doida* : Consideration on the intrageneric 
differentiation in Polygonum ( 2 )** 
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Fig. 4. Speculative figure stowing the intrafamiliar ar.d intrageneric differentiation 
in Polygonaceae. 

Arrow, bold-faced: direction of evolution. 

* dotted: course cf differentiation considered to be more on less 

uncertain. 

* chained: another possible course of differentiation. 

line, .: border line among intrageneric groups classified by 

the number of pollen grains formed in a pollen sac. 

* ---: border line between genera. 

* — • — • —: border line between families. 
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Resume 

In the author’s previous papers, it was reported that the species of the genus 
Polygonum can be classified into 7 groups on the basis of the number of pollen 
grains formed in a pollen sac (Doida, 1957, 1958 a, 1960 a). In the present paper,, 
intrageneric differentiation and the direction of evolution in Polygonum are 
discussed on the basis of investigations of the number of pollen grains, pollen 
morphology, karyological studies and some external morphological characters. 

Materials used were as follows : a number of Polygonum species, some species 
of the genera Rumex and Oxyria belonging to Polygonaceae and 2 species of 
Chenopodiaceae. They are all growing in Japan. Results obtained were as follow r 
( i ) In all species of Polygonaceae observed the anther is composed of four 
pollen sacs. Each pollen sac has 4 cell layers surrounding the sporogenous cells 
at the stage of pollen mother cells (PMC) (Tab. 1.). 

(ii) On the basis of the number of PMC or pollen grains formed in a 
pollen sac, Polygonum falls into 7 classes representing the series of number 2 n 
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(n=0, 1,2, 3, 4, 5 and 6 for PMC) or 2 n x 4 (n=0, 1, 2, 3, 4, 5 and 6 for pollen 
grains) (Tab. 2). These numbers indicate the number of mitosis which occurred 
from the differentiation of the archesporial cell until the completion of PMC. For 
example, the plants belonging to the 1st class of Tab. 2 had one PMC which 
gave 4 pollen grains after meiosis in each pollen sac. This is in accord with the 
above formula 2 n (n=0) and 2 n x 4 (n=0). In this group, the archesporial cell, 
differentiated in a single pollen sac, acts as a PMC without any mitotic divission. 
After meiosis four pollen grains are produced in a pollen sac. 

(iii) According to the shape of pollen grains, this genus could be classified 
into 2 groups, “pore” type and “furrow” type. The former .pollen grains are 
shown in Fig. 2 A-D and the latter in Fig. 2 E-F. The interrelationship between 
the two types of pollen grains and the adove classes of pollen grain formation 
was studied. The pore type was observed in classes 1 to 4, and the furrow type 
in classes 4 to 7 (Tab. 2.). 

(iv) Cytological observations were carried out. The basic chromosome num¬ 
ber reported until to date was x~10 and 11 for Polygonum and a:=8 for Fago- 
pyrum (Darlington and Wylie, 1955). Some Polygonum species having a:=8 and 
12 were observed (Tab. 2). 

(v) The furrow type of pollen grains was found in the genera Rumex and 
Oxyria. The number of pollen grains produced in a pollen sac was much larger 
than in Polygonum. 

(vi) The pollen grains of the examined Chenopodiaceae are of pore type. 
The sculpture of exine is smooth. The size of pollen grains is smaller than that 
of pore type in Polygonum. A large number of pollen grains is produced in a 
sac. 

On the basis of the results described above and some other evidences obtai¬ 
ned from observations of external morphology or reproductive organs, following 
assumptions are given on the evolution in the genus Polygonum. 

( i ) The seven types of pollen grain formation arose in the direction of 
diminishing pollen grain number. Therefore, the 1st class of pollen grains forma¬ 
tion in which 4 pollen grains were formed in a pollen sac is considered to 
represent the most advanced type as regards the economy of the processes of 
plant propagation. 

(ii) The basic chromosome number has developed in the direction of 
increasing the number. 
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(iii) The differentiation into the two types of pollen morphology occurred 
in an early phase of divergency of the species. 

(iv) The examined Chenopodiaceae are considered to be the precursors of 
the Polygonaceae from the results of palynological and cytological studies. 

(v) The genus Polygonum (containing the genera Rumex and Oxyria) is 
one of the most advanced group. In this group, some characters of higher plants 
were lost; for exaemple the petals are lacking. Thus, this group is developing 
toward simplification. 

Regarding the intrageneric differentiation of the Polygonum species, a preli¬ 
minary scheme was shown in Fig. 4. 
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